In many places in Nem Mexico and Arizona a kaolinized, white horison has been noted at the top of the Morrison formation (Jurassic) immediately under the Dakota (Cretaceous). In general, this is kaolincemented, white sandstone, but in Kio Arriba County, New Mexico, there occurs a nearly pure, white, massive kaolinite in small lenses at the contact betwcen the formations.
INTRODUCTION
The upper Jurassic in New Mexico and Arizona is represented by the Morrison formation,' and the upper Cretaceous by the Dakota formation. The interval between represents a relatively long period of subaerial weathering and a change from fresh-water to marine deposition. The occurrence of kaolin in small lenses at various localities where the contact between the formations is exposed, and the widespread distribution of a kaolin-cemented sandstone at the contact, afford some new evidence on the climate of the interval. feldspathic material, $-2 inches in diameter, the feldspars concentrically weathered to a chalky consistency. Both the gravelly phase and the buff sandstone are cross-bedded at least in places and for the most part constitute a slopeforming member of the formation. The overlying Dakota in this locality is a brown to buff-colored, mediumgrained sandstone conspicuously crossbedded and includes gravelly phases similar to those in the Morrison. The Dakota is well cemented and definitely a cliff-forming member.
In the Mesa Alta locality the contact between the Morrison and Dakota formations is distinctively marked by the presence of kaolin. The kaolin occurs in some outcrops as a lens of massive kaolinite, in other outcrops as a part of the cement in a white sandstone. In sti other places the kaolin is present as sandy white clay interbedded with thi layers of white sandstone or, less c monly, with lenses of limestone. character of the zone containing kaoli varies sharply within short horizont distances.
Massive kaolinite occurs on the we hillside overlooking the Caiiada del C posits-one on Mesa Alta about 5 miles east of the Caiiada del Camino, the other roughly 4 miles south of the village of Coyote and 9 miles southeast of the main deposit already described. The kaolin of these samples is practically identical with that in the quarry.
In the main quarry the white kaolin has an irregular joint pattern, the best developed set striking N. ZIO E., dipping 8 1~ W. and 4-8 inches apart. A less welldefined vertical set of joints strikes N. 69' W. Horizontal jointing probably related to weathering is also apparent. Figure I is a photograph of the kaolin in the main deposit where quarrying has exposed the section. The joint planes are coated with a blackish varnish, probably a manganese salt deposited from ground water. Figure 2 shows the kaolinitic sandstone I mile southeast of the main quarry. A microscopic examination of the white kaolin showed it to be nearly pure kaolinite. A chemical analysis of the same material gave the results' shown in Table I . Microscopic examination of the with quartz grains which were when the kaolin was deposited.
KAOLINIZED ZONE
The contact betwccn the Morrison and Dakota formations was examined in many localities in northwestern New Mexico. Except for the three outcrops on and near Mesa Alta, no occurrence of pure white kaolin was found; but at nearly all the sections inspected the contact between the two formations is characterized by a whitened layer, in most places sandstone, the cementing material of which is white and of a kaolinitic composition. '1 he whitened zone is very distinctive a t Mesa Alta, in outcrops near the Arroyo Salado in the Nuestra Seiiora de la LUZ de Lagunitas Grant,' near the confluence of the Rio Puerco and Rio San Jose near Suwanee, a t Inscription Rock (El Morro National Monument), and south of Las Vegas, New Mexico. Field work did not extend to outcrops of the Comanche series in eastern New Mexico.
The stratigraphy of sections through the contact varies from one place to another. Table 2 gives descriptions of sections from different localities.
Channeling of the upper Morrison beds has been noted in a number of localities, but the maximum relief in outcrops east of Gallup, New Mexico, apparently does not exceed a few feet. Figure 
Morrison. F i g u r e 4, photographed near
Suwanee at the confluence of the Rio San Jose and Rio Puerco, shows channels of nearly pure kaolin occurring in a greenish clay full of gypsum crystals, the latter probably recent crystallization brown, coarse, ill-sorted subangular to from ground water. The overlying Da-subrounded sandstone, fairly well-c kota is a buff conglomeratic sandstone. mented, with low-angle cross-beddin The greenish clay rapidly fell apart when and much channeling."d immersed in water.
From this description it appears t h Parry Reiche describes the section 6 the old surface increased in relief to th miles north of the northern escarpment west, but decomposition of feldspath' The white zone of kaolin-cemented sandstone, though widespread in its occurrence, may be, in certain places, not a distinctive feature and may be too thin to show itself in well cores with certainty. However, the general features of the contact between the two formations as described in this study give some new cri-
ich may be useful in search of a marker in drilling operations.
gives descriptions of cuttings a well drilled by the Ambrosia h of Grants, New Mexico. on of the log near the cona and Morrison is de- rison sediments from decomposition of the feldspathic materials during a moist period. The few lenses of pure kaolinite might easily have been formed by local concentration of the fine white clay in small shallow lakes on the old surface. These lakes could also account for the thin lenses of limestone which occur near the kaolin and at about the same horizon on the Mesa Alta outcrops. Subsequent deposition of the Dakota began with a re-working of the surface material on the old plain, mixing the kaolin with sands, removing all traces of kaolin in places, and covering a few small lenses of kaolinite without disturbance other than erosional unconformity though there are differences of opinion as to the location of this boundary where the Morrison, as they interpret it, contains conglomeratic beds in the upper part.
The kaolinitic cementing material in the white horizon near the contact probably was derived by weathering of feldspathic minerals on this surface during the long time between the deposition of the Morrison and Dakota sediments. W. G. WoolnoughR points out that the nature of the residual surface products of chemical weathering during the final stages of peneplanation offers a criterion for determining the climatic characteristics prevailing during that period. If the bulk of the residue in situ be silica, gibbsite, and kaolinite, he believes the climate was rather uniformly moist, in contrast to the alternation of saturation and desiccation which has given the concretionary, amorphous crust developed in parts of Australia.
This reasoning suggests the development of kaolin on the surface of the Mor- 
